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the silicon nitride and silicon carbide layers and the differences in their
etch rates, there is produced a The present invention relates generally to
ther-   "diving board" geometry at the edge of these two mal ink jet
printhead construction and concerns to    dissimiliar insulating materials
at the via opening. a process for fabricating a thin film resistor prin-
5   This stepped geometry, when coupled with the thead structure as well as
a thin film resistor prin-  large area deposited contact pad in the via,
in- thead and interconnect structure produced thereby      creases the
probability of material defects in this in accordance with the
precharacterizing parts of      region which are capable of reducing wafer
pro- the independent claims 1 and 4.                        cessing yields.
Such a process and a thin film resistor prin-   10    Another disadvantage
of the above prior art thead are known by US-A-4 463 359.
electrical interconnect approach involves exposing a relatively large area
of the aluminum trace ma- Background Art
terial in order to provide the desired wide area contact pad thereover. The
exposure of such a In the manufacture of thin film resistor (TFR)   15
large area of aluminum trace material in the manu- type of thermal ink jet
printheads, it is a common     facturing process increases the possibility
of lor- practice to photolithographically define the individ-  ming
aluminum  oxide, [err], on the conductive ual heater resistors on a TFR
substrate by creating    trace material and thus rendering it insulating or
a pattern in an overlying conducting trace layer.      partially insulating
instead of fully conducting. This layer is deposited in a predetermined
pattern   20    Another disadvantage of using the above prior on the
resistive heater material using known depo-     art approach resides in the
increased probability of sition techniques. The resistive heater layer ma-
undercutting the silicon nitride and silicon carbide terial may, for
example, be tantalum-aluminum,         layers during the etching of the via
therein. Again, TaAl. The conductive trace pattern is most typically   such
increased probability is caused by the expo- aluminium, although it could
also be gold or other   25   sure of the relatively wide area sidewall of
the conductive material compatible with the other ma-      silicon
nitride/silicon carbide barrier defining the terials in the materials set
for the printhead. After  via. the conductive trace material or pattern is
com-         Another disadvantage of using the prior art pleted, it is then
usually covered with an inert       approach described above relates to the
formation barrier layer such as a composite layer of silicon   30   of a
non-flat dish-shaped contact pad directly over nitride and silicon carbide
in order to protect the    the aluminum  trace material. This geometry and
underlying layers from cavitation wear and ink cor-    structure increases
the likelihood of scratching the rosion.
edge of the printhead structure immediately adja- In order to make
electrical contact between this   cent the conducting trace material, and
such conductive trace material and external pulse drive   35  scratching in
turn increases the likelihood of pro- circuitry for the printhead, the
prior art approach    ducing electrical shorts down through the printhead
according to US-A-4463359 involved etching a rela-     structure to the
aluminum  conductive trace ma- tively  large  opening  or via  in  the
silicon       terial. In addition, the dish shape or non-planar
[err]/silicon carbide composite barrier layer and     contour of the
contact pad makes it difficult to [err] forming a relatively large contact
pad in this   40   make certain types of electrical connections to the
opening to thus make contact with the underlying       printhead structure.
e.g. spring biased pressure aluminum  trace conductor material. Then, wire
connections from  a lead frame type of flexible cir- bonding or pressure
contact connections could be       cuit. made to this relatively large
contact pad to provide      A further disadvantage of using the above prior
an electrical current path into the aluminum trace   45   approach relates
to the sensitivity of chipping and material and to the ink jet heater
resistors.          cracking at the edges of the multiple layers of The
above prior art structure is possessed with    materials over which the
dish-shaped contact is several disadvantages associated with the relatively
placed. This chipping and cracking will cause cor- large opening or via in
the insulating barrier layer   rosion of these materials at their outer
edges, but and directly over the aluminum conductive trace   50  this does
not occur in devices manufactured by the layer. The first of these
disadvantages resides in     present invention where the lead-in contacts
have the  fact that the  large  via  in  the  silicon       been removed
from pressure contact at the edges nitride/silicon carbide composite layer
exposes a      of these interior layered materials. relatively large
sidewall area of these materials. This large area sidewall exposure means
increas-   55   Disclosure of Invention ing the area in which pinholes or
cracks might possibly occur and thus produce electrical shorts in      The
general purpose of this invention is to the barrier layer. As a result of
the dissimilarity of  provide a new and improved integrated circuit in- 2
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structure for providing drive current to     In the particular materials
set described above thermal ink jet printhead heater resistors and a high
for a preferred embodiment of the invention, the yield process for
fabricating same. This intercon-  silicon-silicon dioxide combination 10,
12 was ap- nect structure is uniquely adapted and constructed  proximately
600 microns in thickness; the tantalum for making good electrical
connections to spring    5   aluminum layer 14 was approximately 1000 ang-
biased pressure contacts, such as individual fingers  stroms in thickness;
and the aluminum conductive or leads on a lead frame type of flexible or
"flex"  trace material 16 was approximately 5000 ang- circuit.
stroms in thickness. The resistor and conductor The above object is solved
by the features       materials were magetron sputter deposited. This
characterized in the independent claims 1 and 4.  10   materials set is
generally well known in the art and Claims 2 and 3 depending on claim 1
char-       is described, for example, in the Hewlett-Packard acterize
advantageous developments of the pro-       Journal, Vol. 36, No. 5, May,
1985, incorporated cess defined in claim 1. Claims 5 and 6 depending
herein by reference. on claim  4 characterize advantageous develop-
Referring now to Figure 2, the structure shown ments of the thin film
resistor print head and inter-  15  therein was appropriately masked and
etched with connect structure defined in claim 4.                a suitable
etchant in order to define the composite The interconnect metal in this
latter area pro-  island 18 of tantalum aluminum 14 and aluminum vides a
relatively large and flat electrical contact  16 on the right hand side of
the insulating sub- area for spring biased contacts. Thereby the elec-
strate. As will become better appreciated below, trical connection to the
conductive trace pattern is  20  the island 18 is formed on only a portion
of the only through the relatively small via in the barrier  insulating
substrate 10 and 12, leaving an area of layer where the area of edge
exposure in the        the left hand side of the substrate available for
barrier layer and the area of conductive trace ma-   making good electrical
contacts of the type to be terial exposure is maintained at a minimum.
described. Next, as shown in Figure 3, a pattern is The above and other
advantages, novel fea-  25  etched in the aluminum layer 16 to form the
open- tures and alternative methods of construction of    ing 20 which
defines the lateral extent of a resistive this invention will become better
understood in the  heater element 22 which is current driven by the
following description of the accompanying draw-      conductive trace
aluminum layer 16. ings.
Next, as shown in Figure 4, a composite layer 30   barrier material is
deposited over the upper surface Brief Description of Drawings
of the structure in this figure and includes a first layer 24 of silicon
nitride which is covered by a Figures 1 through 7 illustrate, in schematic
second layer of highly inert silicon carbide. This cross section, a series
of thin film resistor process  composite layer (24, 26) barrier material
provides steps utilized in fabricating a printhead interconnect  35  both
good adherance to the underlying materials structure according to the
invention.                and good insulation and protection against
cavation Figure 8 is an alternative embodiment of the     wear and ink
corrosion which the underlying layers invention wherein the barrier layers
have been lat-  beneath these materials 24 and 26 would otherwise erally
reduced to expose an edge portion of the      receive during an ink jet
printing operation. underlying aluminum trace material for subsequent   40
Next, as shown Figure 5. a relatively small via metal overlay thereon.
28  is dry etched  in  the  composite  silicon nitride/silicon carbide
barrier layer using freon gas Best Mode For Carrying Out The Invention
to thereby leave a small area 30 in the aluminum conductive [err] material
exposed for further elec- Referring now to Figure 1, a substrate starting
45  trical contact. Such contact is made as shown in material 10 such as
silicon is treated using either  Figure 6 when a conductive lead-in or
overlay thermal oxidation or vapor deposition techniques to  pattern of
conductors 32 and 34 are magnetron form a thin layer 12 of silicon dioxide
thereon. The  sputter deposited on the surface of Figure 5 and combination
of the silicon substrate 10 and the      extend from into electrical
contact with a relatively layer 12 of silicon dioxide will be referred to
herein  50  small area 30 of conductor trace material and then as the
"insulating substrate" upon which a subse-    out onto the left hand side
of the structure in Figure quent layer 14 of resisitive heater material is
de-  5 and atop the previously deposited barrier layer posited. Preferably,
the layer 14 will be tantalum   material. The combined thickness of the
gold and aluminum, TaAl, which is a well known resistive      tantalum
layers is approximately 2 microns. heater material in the art of thermal
ink jet prin-  55  This conductive lead-in composite structure in- thead
construction. Next, a thin layer 16 of alu-    cludes a first layer 32 of
tantalum and a second minum is deposited atop the tantalum aluminum
layer 34 of gold successively deposited in the layer 14 to complete the
structure of Figure 1.      geometrical configuration shown using
conventional 3    
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evaporation techniques. Thus,      of printheads for thermal ink jet
printers which the area 36 on the upper surface of the gold layer  serve as
standard peripheral equipment for a vari- 34 in Figure 6 extends over a
relatively wide and    ety of computers and the like. flat area of the
integrated structure and Is located away from the aluminium conductive
trace pattern    5   Claims previously described. This construction
therefore enables a finger or spring lead contact member 38,   1. A process
for fabricating a thin film resistor which may be part of a larger lead
frame member         printhead structure which includes: (not shown), to be
brought into good firm pressure         a. forming a resistive layer on an
insulating contact with the surface area 36 of the gold layer  10
substrate and a conductive trace pattern 34 and without causing any
detrimental effect on            laterally coextensive therewith and having
the aluminum conductive trace pattern. This larger         an opening
therein defining a resistive heat- lead frame member is described in more
detail in           er element, and copending application of Janet E.
Mebane et al             b. forming an insulating barrier layer atop Serial
No. (ID 186201) and assigned to the present  15     said conductive trace
pattern and exposing assignee.
a predetermined area of said conductive Finally, and of course prior to the
application of     trace pattern, characterized by the spring biased
contact 38, a surface pattern of         c. forming a metal overlay pattern
extending polymer material 40 is formed in the geometry              from
said conductive trace pattern and own in Figure 7 to a thickness of
approximately   20     down over and on an adjacent area of said 50
microns. This polymer material provides a pro-          insulating
substrate under which no conduc- tective layer or shield over the contact
via 30 and        tive trace pattern appears, whereby the met- over the
electrical contact layers 32 and 34 extend-       al over said adjacent
area of said insulating ing down into contact therewith.
substrate provides a relatively large and flat It will be understood that,
for sake of brevity,  25   electrical contact area remote from  said only a
single heater resistor and conductive trace         conductive trace
pattern for spring biased connection therefor has been shown. However, in
contacts and the like. actual practice the printhead will have many of
these heater resistors which will usually be sym-    2. The process defined
in claim  1 wherein a metrically spaced in a rectangular pattern on one
30  small via is etched in the barrier layer for area of the insulating
substrate.                       receiving said metal overlay pattern in
elec- Various modifications may be made in the            trical contact
with said conductive trace pat- above described embodiment without
departing            tern. from the scope of this invention. For example,
in Figure 4, it may be preferable in certain applica-   35  3. The process
defined in claim 1 which includes tions to deposit layers 24 and 26 on only
a pre-        forming said insulating barrier layer of smaller determined
area of the underlying aluminum trace        lateral dimension than said
conductive trace material 20. Then, the tantalum and gold layers 32
pattern to thereby leave an edge of said con- [err] 34 would be deposited
over an area of edge           ductive trace pattern exposed to receive
said exposed aluminum trace material and down and   40       metal overlay
pattern in electrical contact out over the now-exposed silicon dioxide
layer 12       therewith. on the left hand side of the device structure.
Thus, in this modified embodiment as shown in Figure 8,   4. A thin film
resistor printhead and interconnect the tantalum-gold composite layer 32',
34' on the       structure including, in combination: now-exposed left hand
[err] layer 12 will serve as   45     a. a resistive layer and a conductive
trace the electrical contact area for receiving the above        pattern
formed laterally coextensive on a spring biased leads or the like. The
[err]/Si C            predetermined area of an insulating sub- composite
layer 24', 26' is masked and etched so           strate, arid said
conductive trace pattern as to leave a small edge portion of the aluminium
having an opening therein defining a resis- trace material 16' exposed to
receive the tantalum    50  tive heater element, and layer 32' thereon as
shown in Figure 8. And, as in         b. an insulating barrier layer formed
[err] Figure 7, there is a relatively wide area on the           said
conductive trace material and exposing surface of the gold film 34' for
recieving the spring      a predetermined area of said conductive biased
lead contact 38'.                                  trace pattern,
characterized by 55         c. a metal overlay pattern extending from
Industrial Applicability                                   said conductive
trace pattern and clown over and on an adjacent area of said insulating The
present invention is used in the fabrication       substrate under which no
conductive trace 4    



5                 EP 0 258 606 B1                      6 masking and metal
evaporation techniques. Thus,      of printheads for thermal ink jet
printers which the area 36 on the upper surface of the gold layer   serve
as standard peripheral equipment for a vaii- 34 in Figure 6 extends over a
relatively wide and    ety of computers and the like. flat area of the
integrated structure and is located away from the aluminium conductive
trace pattern    5   Claims previously described. This construction
therefore enables a finger or spring lead contact member 38,   1. A process
for fabricating a thin film  resistor which may be part of a larger lead
frame member          printhead structure which includes: (not shown), to
be brought into good firm pressure          a. forming a resistive layer on
an insulating contact with the surface area 36 of the gold layer  10
substrate and a conductive trace pattern 34 and without causing any
detrimental effect on            laterally coextensive therewith and having
the aluminum conductive trace pattern. This larger          an opening
therein defining a resistive heat- lead frame member is described in more
detail in            er element, and copending application of Janet E.
Mebane et al              b. forming an insulating barrier layer atop
Serial No. (ID 186201) and assigned to the present   15    said conductive
trace pattern and exposing assignee.
a predetermined area of said conductive Finally, and of course prior to the
application of      trace pattern, characterized by the spring biased
contact 38, a surface pattern of          c. forming a metal overlay
pattern extending polymer material 40 is formed in the geometry
from  said conductive trace pattern and own in Figure 7 to a thickness of
approximately   20     down over and on an adjacent area of said 50
microns. This polymer material provides a pro-          insulating
substrate under which no conduc- tective layer or shield over the contact
via 30 and         tive trace pattern appears, whereby the met- over the
electrical contact layers 32 and 34 extend-        al over said adjacent
area of said insulating ing down into contact therewith.
substrate provides a relatively large and flat It will be understood that,
for sake of brevity,  25    electrical contact area remote from  said only
a single heater resistor and conductive trace          conductive trace
pattern for spring biased connection therefor has been shown . However, in
contacts and the like. actual practice the printhead will have many of
these heater resistors which will usually be sym-    2. The process defined
in claim  1 wherein a metrically spaced in a rectangular pattern on one
30   small via is etched in the barrier layer for area of the insulating
substrate.                        receiving said metal overlay pattern in
elec- Various modifications may be made in the             trical contact
with said conductive trace pat- above described embodiment without
departing             tern. from the scope of this invention. For example,
in Figure 4, it may be preferable in certain applica-    35   3. The
process defined in claim 1 which includes tions to deposit layers 24 and 26
on only a pre-         forming said insulating barrier layer of smaller
determined area of the underlying aluminum trace         lateral dimension
than said conductive trace material 20. Then, the tantalum and gold layers
32       pattern to thereby leave an edge of said con- d 34 would be
deposited over an area of edge           ductive trace pattern exposed to
receive said exposed aluminum  trace material and down and   40       metal
overlay pattern in electrical contact out over the now-exposed silicon
dioxide layer 12        therewith. on the left hand side of the device
structure. Thus, in this modified embodiment as shown in Figure 8,    4. A
thin film resistor printhead and interconnect the tantalum-gold composite
layer 32', 34' on the        structure including in combination:
now-exposed left hand SiO2 layer 12 will serve as   45      a. a resistive
layer and a conductive trace the electrical contact area for receiving the
above        pattern formed laterally coextensive on a spring biased leads
or the like. The [err] C             predetermined area of an insulating
sub- composite layer 24', 26' is masked and etched so            strate,
and said conductive trace pattern as to leave a small edge portion of the
aluminium           having an opening therein defining a resis- trace
material 16' exposed to receive the tantalum    50   tive heater element,
and layer 32' thereon as shown in Figure 8. And, as in          b. an
insulating barrier layer formed [err] Figure 7, there is a relatively wide
area on the            said conductive trace material and exposing surface
of the gold film 34' for recieving the spring       a predetermined area of
said conductive biased lead contact 38'.
trace pattern, characterized by 55         c. a metal overlay pattern
extending from Industrial Applicability
said conductive trace pattern and down over and on an adjacent area of said
insulating The present invention is used in the fabrication
substrate under which no conductive trace 4    



7                 EP 0 258 606 B1                      8 pattern appears,
whereby the metal over           Unienmusters. um dadurch eine Kante des
lei- said adjacent area of said insulating sub-        tenden Linienmusters
freizulassen. urn einen strate provides a relatively large and flat
elektrischen  Kontakt mit dem  mnetallischen electrical contact area for
receiving spring      Oberzugsmuster herzustellen. biased contacts and the
like.             5 4. DUnnfilmwiderstands-Druckkopl  und  Verbin- 5. The
structure defined in claim 4 wherein a           dungsstruktur, die in
Kombinatioii aufweisen: small via is made in said insulating barrier
a) eine Widerstandsschicht und ein leiten- layer to expose said conductive
trace pattern          des Linienmuster, die mit derselben seitli- for
connection to said metal overlay pattern.  10      chen Ausdehnung aul
einem vorgegebenen Bereich eines isolierenden Substrats ausge- 6. The
structure defined in claim 4 wherein said           bildet sind, wobei das
leitende Linieniuster insulating barrier layer is formed of smaller
eine O1fnung hat, die ein Widerstandsheits- lateral dimension than said
conductive trace           element definiert, und pattern to thereby leave
an edge area of said   15     b) eine isolierende Sperrschicht, die das
conductive trace pattern exposed to receive            leitende
Linienmuster Oberdeckt und einen said metal overlay pattern in electrical
contact       vorgegebenen Bereich des leilenden Linien- therewith.
musters freilait, gekennzeichnet durch c) eine metallische Oberzugsschicht,
die PatentansprUche                                 20         sich von dem
leitenden Linienmuster nach unten Ober und auf einern angrenzenden 1.
Verfahren     zur     Herstellung    eines              Bereich  des
isolierenden  Substrats er- DUnnfilmwiderstands-Druckkopfs, das aufweist:
streckt, unter dem kein leitendes Linienmu- a) Ausbildung einer
Widerstandsschicht auf           ster vorhanden ist, wodurch das Metall
Ober einem isolierenden Substrat sowie eines lei-  25     dem angrenzenden
Bereich des isolieren- tenden Linienmusters mit einer seitlichen
den Substrats eine verhdltnismDig gro3e Ausdehnung  wie die der.
Widerstands-                und flache elektrische Kontaktzone zur Auf-
schicht, wobei in dem leitenden Linienmu-            nahme federbelasteter
Kontakte und der- ster eine ein Widerstandsheizelement bil-
gleichen bildet. dende 6ffnung ausgebildet ist, und       30 b) Ausbildung
einer isolierenden Sperr-       5. Dlnnfilmwiderstands-Druckkopf nach
Anspruch schicht Oiber dem  leitenden Unienmuster          4, dadurch
gekennzelchnet, dafl die isolierende und Freilegen eines vorgegebenen
Bereichs         Sperrschicht einen kleinen Durchbruclh auf- des leitenden
Linienmusters,                      weist, welcher das leitende
Linienmuster fOr gekennzeichnet durch                        35       die
Verbindung mit dern metallischen Ober- c) Ausbilden eines metallischen
Oberzugs-         zugsmuster freilegt. musters, das sich von dem leitenden
Linien- muster nach unten Ober und auf einen an-      6.
Dfnnfilmwiderstands-Druickkopf naclh Anspruch grenzenden Bereich des
isolierenden Sub-          4, dadurch gekennzeichtiet, daO die isolierende
strats unter dem kein leitendes Linienmuster   40  Sperrschiclit eine
geringere SnillnrabinessUng vorhanden ist, erstreckt, wodurch das Metall
als das leitencle Linienimnister auiweisl. wo- Uber dem angrenzenden
Bereich des isolie-         durch ein Kalntenbereich des leilrtiden I
imien- renden Substrats eine verhAltnismAlig gro-        musters lIei
bleibt. urm eloktrisulirin lontaldl mit Be und flache elektrische
Kontaktzone abge-       dem  mnelallischnn lOberzuqsMi1st1n1 lierziistel-
setzt vom leitenden Linienmuster far feder-  45   len. belastete Kontakte
und dergleichen bildet. Revendlcatlons 2. Verfahren nach Anspruch 1,
dadurch gekenn- zeichnet, dafl ein kleiner Durchbruch in die     1. Un
procede cle fabrication d'une structmu  de Sperrschicht geAtzt wird, in
dessen Innerem   so     tate d'imprimanle de resistances en pellicule das
metallische Oberzugsmuster in elektri-           mince qui complencl les
etapes consislani a: schem Kontakt mit dem leitenden Linienmuster
a. former sur un substeat isolanI Line couche steht
r6sistante el une configuration de Irace conductrice, dont les limites
lat6rales pro- 3. Verfahren nach Anspruch 1, dadurch gekenn-  5s
longent celles de celle couche el daus la- zeichnet, dali es die Ausbildung
einer isolie-         quelle est menag6e une ouverture qui d6fi- renden
Sperrschicht enthalt, deren Seitenab-           nit un 6l6ment chauffant
resistant, et messung geringer ist als die des leitenden             b.
former une coucho de barribre isolante    9                 EP 0 258 606 B1
10      I 1111S111   Ilji     l1ll 



au-dessus de ladite configuration de trace           laquelle il ne se
trouve aucune configuration conductrice et exposer une surface prede-
de trace conductrice, grace a quoi le melal terminee de ladite
configuration de trace            situ6 au-dessus de ladite zone adjacenle
conductrice, caract6ris6 par                         dudit substrat isolant
constitue utne surface c. Ia formation d'une couche m6tallique de   5
de contact 6lectrique relativement grande et rev~tement qui s'etend a
partir de ladite            plate prevue pour des contacis sollicit6s
configuration de trace conductrice et se pro-        elastiquement et
similaires. longe, vers le bas en revatant le flanc de celle-ci, puis en
venant recouvrir une surfa-  5. La structure selon la revendication 4 dans
la- ce adjacente dudit substrat isolant au-des-  io   quelle un petit trou
metallise est menage dans sous de laquelle if ne se trouve aucune
ladite couche de barriere isolante afin d'expo- configuration de trace
conductrice, grace a       ser ladite configuration de trace concluctrice
en quoi le metal situe au-dessus de ladite zone      vue d'une connexion
avec ladite configuration adjacente dudit substrat isolant constitue, a
metallique de revetement. distance de ladite configuration de trace   t6
conductrice, une surface de contact 6lectri-  6. La structure selon la
revendication 4 dans la- que relativement grande et plate prevue
quelle ladite couche de barribre isolante est pour des contacts sollicites
elastiquement et     formee d'une dimension lat6rale plus petite
similaires.                                       que ladite configuration
de trace conductrice 20      pour laisser ainsi exposee une zone de bord 2.
Le proc6d6 selon la revendication 1 dans le-         de ladite
configuration de trace conductrice quel un petit trou metallisd est grave
dans la       afin de recevoir ladite configuration metallique couche de
barriere pour recevoir ladite confi-       de revAtement en contact
6lectrique avec elle. guration metallique de revatement en contact
electrique avec ladite configuration de trace   25 conductrice. 3. Le
procede selon la revendication 1 qui corn- prend l'etape consistant a
former ladite couche de barriere isolante d'une dimension laterale  30 plus
petite que ladite configuration de trace conductrice pour laisser ainsi
expos6 un bord de ladite configuration de trace conductrice afin de
recevoir ladite configuration metallique de revetement on contact
6lectrique avec   35 celle-ci. A Une structure de tete d'impression et
d'inter- connexion de resistances en pellicule mince comprenant, en
combinaison:                 40 a. sur une zone predetermin6e d'un substrat
isolant: une couche r6sistante et une confi- guration de trace conductrice
dont les limi- tes laterales prolongent celles de cette cou- che, une
ouverture qui d6finit un 6lement  45 chauffant r6sistant etant m6nag6e dans
ladi- te configuration de trace conductrice, et b. une couche de barriere
isolante formde au-dessus de ladite matibre de trace conductrice exposant
une zone pred6termi-  so n6e de ladite configuration de trace conduc-
trice, caract6ris6e en ce quo: c. une configuration metallique de revete-
ment qui s'6tend A partir de ladite configu- ration de trace conductrice et
se prolonge,  55 vers le bas en rev~tant le flanc de celle-ci, puis en
venant recouvrir une surface adja- cente dudit substrat isolant au-dessous
de 6    


